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PROGRESS REPO 


« & weit wae made to the Cadillac Motor Car Nivision, 
GMC at Detroit, Michigan, to ciscuss and abstract the reo 
port on their investigation of engine weer using tee dusts 
of 0 to 01/2 micron and 0 te £0 eferen size resvectively. 
This report had not been published and no covies wore avail- 
able but the sempeny ¢onsented to beehipctl it examined and — 
sbatrecteds ene Ree ner ae ere . | 

“The tests were ecrducted on an Seeylincer tank encine 
with a standard #=§ oilebath alr cleaner, with and without 
using @ preeleaner, It was foune that only cust particles 
of less than 2-1/2 sferon cise vould pass the oflebath aftr 
cleaner, Tt was found that the efficiency of she standard 
oil-bath sir cleaner alone averaced 99.5¢ but with the ade 
dition of a 69% efficient preeleaner the overall efficiency 
dropped to 98,4 while len-thenin- the serviee period of the 
oflebath cleaner about three times, ‘The theory was advanced 
that thé precleaner breaks tip che larger dust particles ive 
ine the oll-bath ¢leaner more fine dust to handle. ft ts 
the fine dust: ‘particles thet pase the oll-beth Srenner, thus 
satrensing the overall effictency, 

"Tn order to obtain a surely of dust siwilor to that 
found in the absolute filter eloth used uring the air elean-~ 
er tests a 0 to 21/2 micron dust from the Phoenix, Arizona 
area wae specially prepired by the 4. 0. Spark Plug Mviston, 
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OO, Fer equal adaves and concentrations of duct ia the 
4dniet air this wery fine dust was found te eause 32% leas 


‘top eylincer wear and 63% lese tep pictom ring weer than 
‘@ €o 40 wiercn dust of the sane origin. Lyn eno 

oo it was aleo fownd that dust entering the erankecse... 
affeeted the bearings, pistes exirts and cll rings sere 
than the dust entering the induction eystea. . The latter. 
is.responaible for more wear.at the top of the eylincers 
and pistens abeve the compression ringss 
) m shrese-plated ceapressics ring da the upper qrecre.. 
saoemionsd the sear at the top af the cylinder gufiielently 
te @liminase the taper ordiaerily encountered in the top 
neh of piston travel, The wear with the chromeplated cos~_ 
preseion ring renged from 19 te <4 percent of that observed — 
with conventional rings. The wear of the second coupreseien 
wing andthe oil ring was net affected by chronerplating the 
‘top rings A chrome-plated oil ring resulted in increased 
wear by this rings Manufacturing diffieultias wake it too 
difficult te centrel the accuracy of che chrawe«plated oil 
fing, veaulting du bigh o11 conswapticn, ‘The bisher of] cone 
aueption results ina hecvier 041 film on the cylinder walls 
whieh carries sere abrasive and results ia greater wear, 

,) ven dust was fed dirsctly inte the erankcase the cylin 
Ser, wear was such more uniform from top te bottom; there was 
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less wear et the top of the ring travel and wore at the 
bette. ‘the piston wear wae fiuch creater, particularly at 
the betten of the skirt and, while the platen ring wear was 
better, ‘the oil ring had worn euch more than the top cove 


pression rice ‘The bearin: wear wae extrenely hich. vhere- 
as the lowby was excenwive when the dust was ted into the 
induetion system ‘because of the ver ring and ‘eylisder wear, 

it ronained rensonable hen the cust was fed inte the crank- 
Cane. The 0 oil ‘consumption was higher in latcer ease, probably 
because of the piston and bearing clearances. “the difference 
in wearing characteristics resulting from dust entering the 
bests for analysing the « causes ‘ef wear an a , busty worn whales 
ie hile in ‘Detroit, at was cor sidered advantageous te visit 
the he Gp | Spark Plug Division, GC in Flint, Michican, since 
this Pivision balls and tests ali air cleaners for the cenerad 
erpo: : te The Division has recently eoneluded a 
contract Each the Continental Yetor Corporation te develop an 
air cleaner for heldeopterss _ ‘They were, therefore, reluctant 


to discuss this problems yt 
However, they showed the Notional | Bureau of wsandards 


rapreventatives an air fiiter presently used for helicopters 


consisting of a arent ndiah ‘oanek one ineh thie; wbdeh they had 
reeeived froa Continental Motor Corporation. They considered t is 


back male + die soba, soa on, aces hao ony: ate antseteres : fo 5 


. filter inadequate in ‘steheseney ats 5 well as cust mansine 
capacity. , 

Rests of the standard automative ofl-bath air elesners 
at the A, Gg ‘Spark Mus tivtaton, ee were ‘gadd to shew ‘loot 
at. tetency on dust particles: ‘grester chan 100 sderons in 4i- 
aheter, However, ‘ghey were trying’ Ve te prove the | Haseridg 
nininaweng for Very sail particles, fans 

“Whe afr cleaner ‘beat iipparatus used by this fivision — 
conerally eenforned to that deseribed in ‘Army ‘Specification 
90021, Taquiriés Yegarding the effeetiveness of a ‘flannel 
életh ds an absolute filter for air el eaner teats were snswer~ 
ed with the infermatde n thet ‘this cloth aid retain about © 4 
of all dust that passed throush the teat filter ‘and that they 
ad pot krdw or any better Baterial for the purpose, the en- 
eitiéer who drerated thid test apparatus reeonnended that at 
Letiee thes telte uncer euen ‘eonditicn should ‘be made to obe 
tain & good averaze value, The Division was set: ing up a test 


to detervine the features ofa FarreRotonatie syslonic tyne filter 


as a hebertanne: with a Planned cloth after ter. 
~ Lindings of other Tavestications on. Easine Year 


the teat resules of the only two other ‘Unveati: cations 
wade on the ‘wriggle of ae wear are muna aed in the fellow 
ink” paged" 
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is re Gt  OMHarrow of ‘the AlliseChalaers Mfc, Ca. 
Anvestirated t the wear of an engine with wet ¢ylinder 

sleoves due vo dusts of three size élas aiffeations and 

re fros three different ‘soureess Altheveh the chemieal analysis 
‘ef the du 8 ollected ‘tren the Ali isethaleers?” feat Yield, 
from Phoenix, Arizona, ané fron Ot, Anthony, Idaho, varies - 

| widely as to to | thea convent of stitea, aluetna and ferric 
“oxide ne alse in loss on ignition, Mr. O'Parrow was unable 

I to “detect & say correlation between the ‘cHeeical co: position 
of he dust and t the rate at high nay caused vear te the 
Tr = ‘Phere was sone éifforenigs dn’ wear’ produced: wy cudcscef 

. ‘the sane ‘pise’ elassitieation, » but of different ericine, the 
“dust collected st West Artis "and ae Ses Anthony, Idake, pro~ 
saeed venerally bMaher rates of wear than quee’ originating in 
* she Phoenix, irteone area, ae epite of the fact thet higher 

- rates ‘of encine wear are ‘often esiccuntered in the Phoenix area 
ae during datask” use ‘ot aneines, — those ‘teute indicated that this 
- is aot because the Fhoenix dust ie sere abrasive, but apparently 
besause the afr around Phoenix certainty sore of the fine cust 
ns particles’ ‘that are not “effectively eaucht by the afr cleaners, 
sl Mite hy “he “Pavia of the fustrslifcn s@ronautical f esearch 


ries drew the following Gontluaions from his tests; 
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@ “hen “ast te fed te OR encine ¢- natantly at a “km 
derate rate the wear at the ton of the éyl Inder and the aver~ 
. age cylinder wear are sroportional to the agount of dust fed. 
‘The “ear of the tep eo press ton ringe ie also. srepert tonal 
to the dust fed, tut with alloy pistons, a prelininary growth 
takes place se thet the Mel thance in nensions is not ine 
dicative of the wear, ‘The total ‘wl ht of metal worn trom 
the cylinder walle, ‘piktonm and pings | ts proportional te the 
ig ctoginatgelaoetmantkors of wear. | 

~ The hicher the dust teed rate the less » wen is pro- 
duced par anit wefeht of dust. “Vater the ‘eon ait ions of she | 
testa the ratie of the total etal wear te the amount of dust 
fed deerexsed fres 1.6 to 1.0 when the ‘dust coneentration was 
ineressed from 1 me per eu.ft to 6 me per eu. ft, 

“Other feetors being equal, the weer produced ty a 
given eéieht of dust. ‘denends on ‘the ‘eise of the dust. The 
naxitus war eecurs vith o dust sise of about 15 Bierona, the 
wear awe 100 Wires dust vs about half ‘hat of. AS micron 

WM duet ‘particles Larger than 100 ederons are. 


esetly removed kerodynamieally. “The less easily retained fine 


particles, down to less than one ‘aferon size, should be pre= 
vented fron — the onaine ir wear ie to be kept to a 
ointeun. 
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 Sonelustons 
re three Snvestteetions or encine wear, due te duet, 
wet@h Rave Been susrsrited cheve and which are the only 
‘Ohes -nown te heve beer cade on this sublet, to dete, cover 
only a few of the os-ible vericbles, Therefore, the total 
Moowlecve of the effeet of dust rerticle sisea and concer= 
tration on te engine wear ie rather lieited, Tr sieht seen 
obvious that the larger’ the rarticles and che creater the 
eoncentration the heavier the wear, On the other hand, it 
fa oulte Likely chat lerge particles in excess ef 100 aicren 
alice will not foree their way inte the tateratices between 
piecem snd eylinder end ere ejeeted through the exbeust with- 
) out Causing much wear; ond particles below 1 micron size, or 
a, do not brides the of1 film and thus creceuce a larning 
effeot rather than an esbrasive one, bet even se it hae been 
phown: that the presence of areal) particles “ealens the 64] 
The removal ef she large dust porticles from the indue~ 
tion air can be accorclished with prsetiesliy 1008 effied oney 
with sederate difficulty whereas the fine pertteles whieh «tii 
cause coneidcorable wear are hard to collect in « aimple filter. 
| The sesesbly of the test arraretus vae completed about 


Jane lat. Teste are now being conducted te detersine the 
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operational eharacterieties ef a standard 300 efm squirrel 
eae blower that hos been sedified to work ae a rotating 
filter or proeclesner in accordance with the experience eb} 


tained with @ enali pliet eedel., Besides the pozsible de- 
| girabtiity for seme additional structural changes, the 


present teste will furniieh infersstion as te the efficiency 
of the filter at different reter spesds, blew-dewn ratios, 
air flow rates, dust eoneentratiens and the effeet of dusts 
of different finenses, The observaticna sate te date ere 
inteomplete, but the effieleney of the rotating filter appears 
te be somewhat bet er them boat reperted in the iitersture 
for other srecleamers ond the preauuwre cree te considerably 
lege than for the eyelenic type filter, Tre resulie will be 
presented in the vext rrovress renorte 

After the tecte with the retating filter are cexcieted 

the helicopter encine, whieh Just arrived here free "t. S111, 
Oklabewa, will be analysed for ¢auses of excess wear, 

The precurenent of a good ¢ommereial elr cleaner apclieable 
te helicopter use hae been pestroned wnttil infermotion ia obe 
teined regarding She apecificaticnsa eontexplated fer augh easipe 
went, it is gongidered desirsble thet a commercial air cleaner 
be tested here to carpare ite perfereeance with the present cen 
cepts of the duty expected of helicopter air cleeners. 
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